Sociology 601:  practice questions for the final.

December 11, 2007

1.)  A student is interested in studying the relationship between economic development and human health in Asia.  She analyzes data on life expectancy (in years) and Gross National Product per Capita (In U.S. dollars) for eight nations she considers representative.  Here are her results.  (10 points)
. regress lifeexp gnppc

      Source |       SS       df       MS              Number of obs =       8

-------------+------------------------------           F(  1,     6) =    5.08

       Model |  235.982798     1  235.982798           Prob > F      =  0.0652

    Residual |  278.892202     6  46.4820336           R-squared     =  0.4583

-------------+------------------------------           Adj R-squared =  0.3681

       Total |     514.875     7  73.5535714           Root MSE      =  6.8178

------------------------------------------------------------------------------

     lifeexp |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

       gnppc |   .0008162   .0003622     2.25   0.065    -.0000702    .0017025

       _cons |   62.84632   3.284998    19.13   0.000     54.80822    70.88442

------------------------------------------------------------------------------

a.)  Write a null hypothesis as an equation and as an English sentence.  (2 points)
b.)
Identify the test statistic and p-value relevant to the null hypothesis.  (2 points)
c.)  Make a formal conclusion about a statistical inference based on this sample. (1 point)
d.)  Explain  R-squared = 0.4583.  What does that number mean about life expectancy and per capita GNP in this sample?  (1 point)
e.)  Explain  Root MSE = 6.8178.  What does that number mean about life expectancy and per capita GNP in this sample?  (1 point)
f.)  Vietnam has a life expectancy of 72 years and a per capita GNP of $2,070.  Calculate and interpret the residual for Vietnam. (3 points)
a.)  One acceptable representation of the null hypothesis is Ho:  β = 0.  In the population of Asian countries, there is no linear association between a country’s per capita GNP and its life expectancy.
b.)  The test statistic is t = 2.25¸  with a 2 sided p-value of .065.  (You do not need to know this, but the df for the t-statistic is the df “residual”, or 6.)

c.)  Based on the data available and an alpha level of .05, I would not reject the null hypothesis.  This study has not proven a linear relationship between per capita gnp and life expectancy in Asia.

d.)  An R2 of .4583 indicates that 45.83% of the variance in life expectancy across the 8 nations is explained by their differing levels of per capita gnp.

e.)  Root MSE of 6.8178 means that the typical difference (conditional standard deviation) between a country’s observed life expectancy and that predicted by its per capita GNP is 6.8178 years.

f.)  residual = Yi – Yhat  = Yi – (a + bX) = 72 – (62.846 + .0008162*2070) = 72 - 64.536 = +7.464 years.  Vietnam’s life expectancy is 7.464 years higher than would be predicted from its per capita GNP.
2.) The General Social Survey asks respondents their opinions about whether premarital sex among teens is “always wrong”, “almost always wrong”, “sometimes wrong”, or “not wrong at all”.  A researcher who is interested in the relationship between education and moral attitudes obtains the following data for young adults age 25 to 34.  (10 points total)
Education Level

Attitude toward teen premarital sex

Number cases

4-year degree or higher
always wrong





499

4-year degree or higher
almost always wrong




252

4-year degree or higher
sometimes wrong




131

4-year degree or higher
not wrong at all




  56

No 4-year degree

always wrong




         1,589

No 4-year degree

almost always wrong




463

No 4-year degree

sometimes wrong




363

No 4-year degree

not wrong at all




126

a.) What is the marginal probability of responding that teen premarital sex is always wrong? (1 point)
b.) What is the conditional probability that someone with a 4-year college degree will respond that teen premarital sex is always wrong?     (1 point)
c.) What is the conditional probability that someone with no 4-year college degree will respond that teen premarital sex is always wrong?     (1 point)
d.) Test whether attitudes toward premarital teen sex are dependent on education level.  (5 points) 

e.) Use the patterns of observed and expected cell counts to guess whether a tau-b test might be a stronger test for a statistically significant relationship for these data (Yes or No, support your answer).  (2 points)
	
	Always wrong
	Almost always wrong
	Sometimes wrong
	Not wrong at all
	

	4-year 

degree
	499
(562.96)
(7.267)

	252
(192.78)

(18.19)
	131
(133.19)

(0.03605)
	56
(49.07)

(0.9786)
	938

	No 4-year degree
	1589
(1525.04)

(2.682)

	463
(522.22)

(6.716)
	363
(360.81)

(0.01329)
	126
(132.93)

(0.3613)
	2541

	
	2088
	715
	494
	182
	3479


a) Probability of responding that teen sex is always wrong = 2088/3479 =.6001

b) Probability of a college graduate responding that teen sex is always wrong = 499/938 =.5320

c) Probability of a non-college-graduate responding that teen sex is always wrong = 1589/2541 = .6253

d.) Assumptions: random sample, variables are scaled in nominal categories, expected count for each cell is at least 5.
Null hypothesis: the categories of attitudes toward premarital sex are independent of the categories of educational attainment.

Test statistic:  Х2  =  7.267+18.19+.03605+.9786+2.682+6.716+.01329+.3613 = 36.25
df = (2-1)*(4-1) = 3
P – value: for df = 3, the highest listed chi-square is 16.25 for p = .001, so p < .001 (automatically 2-sided)

Conclusion, I reject the null hypothesis and concluded that there is a pattern of dependence between attitudes toward sex and education.
f) There are various ways to successfully answer this problem, but you are looking for some sort of systematic ordinal progression.  Perhaps the simplest way is to compare the signs of the observed – expected counts for each cell.   Cell 1 would be 499 – 562.96 = “-“ (negative sign)

 A systematic pattern would be

	-
	-
	+ 
	+

	+
	+
	-
	-


Or 

	+
	+
	- 
	-

	-
	-
	+
	+


 (Refer to the lecture in chapter 8 on how to do an ordinal test.)

What we get instead is 

	-
	+
	- 
	+

	+
	-
	+
	-


Because the progression is not in sequential order, it probably not a good idea to subject it to an ordered (ordinal) test of association.

You could also get credit by comparing and explaining conditional probabilities work well.  
